
MAY, 1896. MONTHLY WEATHER REVIEW. 169 

gan to fall over the Florida Peninsula and the eastern Gulf. 
Over the western Gulf the pressure continued to rise. The 
reciirve of th.ese cyclones ioas cipparcirtly due to the obatwction 
qfered to a w ~ s t w a r d  course by  an.ticycloiiic nreas .which had a d -  
vanct.d or had been drn.uin froin the coiitinent over the .west Gulf 
and the Southwestern States .  

Thirty-two per cent of the cyclones traced did not recurve 
to the northward, and had no easterly movement. A large 
proportion of the cyclones of this class advanced from the 
eastern West Indies. Upon their arrival in about longitude 
W. SOo, the average longitude in which September cyclones 
recurve, the pressure over the west Gulf began to decrease, and 
rain set in, and the interior-eastern districts of the United 
States were occupied by an exteneive anticyclonic area. As 
storms prefer to follow the path of least resistance, the cen- 
ters moved toward the region of decreasing pressure and 
avoided the high and increasing pressure to the northward. 
When the pressure continued high over the eastern distridts 
of the United States the storms were unable to recurve and 
were penned in over Mexico or the Southwestern States. In 
such cases the cyclones usually developed great violence be- 
fore dissipating. Similarly cyclones of this clase that ad- 
vanced northwestward toward the middle or south Atlant,ic 
coasts of the United States were apparently prevented from 
recurving by high pressure over the ocean to northward and 
northeastward. Description of storms of this class will be 

found in the MONTHLY WEATHER REVIEW for  September, 
1888, and September, 1889. The storm of September, 1888, 
raged with fearful violence over Cuba and pa.ssed thence 
to southern Mexico. The storm of September, 1889, was 
exceptionally severe, and dissipated off the middle Atlantic 
coa.st. 

It m a y  be Ctsntnaed that w i t h  a nearly ?iornial distribittion afid 
,inoventent qf ntnrosphcric presazr,re Septcm bcr C ~ ~ O W  will  recimwe 
near longitude W. 10° and be tumn latitudes N .  2 5 O  a n d  28O. 
When n cyclotae is ceiatral east of Cttba miid cui area of high 

pressure is adtmnci,ng cast.wfl.rd oocr the Gulf (tnd aoirth Atlant ic  
States,  the cyclone wil l  probnbly r c c ~ r v c  enst oj* the Bahamas. 
Wh.en the cyclone reach,es ceiitral Cicbn or longititdc TV. 80°, and 
an area of high. l’ressiua is a.clwm-ing ovcr thc went &i[f nnd 
Sozrthwestcrn States,  the c!jcboiiP ~ioill pzobcddy recurae over 
Florida or th.e east Guw. Whoa the c!yclonc rrachcs the seuenty- 
j i f th  meridian. and ait area qf high pressiire i s  ocersprmc1iii.g the 
interior uird c a s t m i  districts of tlic Uwitctl States,  with statioa- 
n y  or f d l i i i g  baronieter over thc wcet G d f  and the Soitthweatt?rn 
States,  the cyclone will probably advniicc wrsturard over the Gulf  
of Mexico. 1Vh.eii cyclones art: mori>ig northzoestzomrd toioal’d 
the south or siaiddle At lant ic  coctst(r of the Lhited States,  mid  the 
prmmrc i s  abnornkally high. over the iVortheastemr States and the 
Canadian Maritinke Provinces, the chances are that the s t o m  
,will not recurve bpit will be crowded in upon the coast a n d  de- 
a d o p  destmrctive eliergy. 

SPECIAL CONTRIBUTIONS. 

CLOUD PHOTOGRAPHY. 
By ALFRED J. HENRY. U. 8. Weather Bureau. Writtep August, 18%. 

A considerable mass of information concerning the condi- 
tion of the air a t  the surface of the earth has been acciimu- 
la@d, but we know very little of what is going on a t  some 
distance above us. The regions of the higher atmosphere 
have been studied to some little extent through the scant 
data afforded by balloon aecensions, mountain meteorological 
observatories, and the movenients of upper clouds. While 
the latter method is not so promising in direct results as 
others that might be mentioned, it,s simplicity and adapta- 
bility commend it to all lovers of science. 

The question of cloud photography is of especial interest 
a t  the present time in view of the following resolutions passed 
by the International Meteorological Committee a t  its nieet- 
ing in Upsala, August 2&24, 1894: 

Since experience shows that the altitude of clouds can be easily de- 
termined with sufficient accuracy, the introduction of these investi a 
tions into all countries is recommended, preferably by the use of ti; 
photo raphic rocess. Observations of direction and relative velocity 
shoul8 be maie at aa many stations aa possible, and measures of height, 
at a limited number of suitably distributed stations. 

The value of these investigations would be greatly increased if niade 
at the same epoch; therefore, it is proposed that they be commenced 
May 1,1896, and continue for one year. 

Cloud photography has received more attention during the 
last ten years than a t  any time since the introduction of dry 
plates, and it is now possible, as a result of the combined 
efforts of amateur photographers and meteorologists to ob- 
tain fairly good negatives with comparatively little difficulty. 
The employment of the camera to permanently fix the ap- 
pearance of the sky and the changes in form of .clouds can not 
be too strongly recommended. One of the most practical 
resulbs likely to flow from a close watch of the sky is t-he 
ability to associate various cloud forms with coming weather 
changes. After an experience of four years in this regard I 
am confirmed in the belief that for the purpose of forecast- 
ing the weather from the standpoint of the solitary observer 
the clouds afford the most valuable data a t  his command. 

With a view of increasing activity in cloud work during the 
coming year of special observation and to encourage all who 
may be inclined to take an active interest in cloud photogra- 
phy, the following suggestions are offered : 

Appn rntus.-No particular form of camera is required. 
Hand cameras have the advantage of being ready for use at 
a moment’s notice, and when a cloud mass is changing rap- 
idly it is possible to make a series of exposures a t  a very few 
seconds’ interval. For the best results, however, a tripod 
camera should be used (unless one adopts the expensive pho- 
togrammetric apparatus). A lens of the rectilinear type, 
having a focal length equal to the diagonal of the plate used, 
is best suited for cloud work, and one should always be care- 
ful to adjust the camera so that the sensitive plate shall be 
exactly perpendicular to the optical axis of the lens. 

P1ntca.-It is perhaps unnecessary to state that when any 
color is looked a t  with the naked eye the sensation experienced 
is the joint effect of the various elementary colors of which it 
is composed. When we examine the colors of the spectrum as 
regards their action on the ordinary photographic plate, we 
find that those of the greatest visual intensity-yellow and 
orange-have the least actinic effect, while the blue and violet 
rays are especially active. When we attempt to photograph 
the spectrum with the ordinary commercial dry plate, we find 
that the blue and violet rays are rendered almost white and 
the remainder of the colors of a uniform blackness. 

To reproduce these colors in their correct chromatic value 
we must use plates that are specially sensitive to the most 
luminous rays and restrain those rays that are most active, 
and this is what dry-plate makers aim to accomplish with the 
so-called isochromatic or orthochromatic plate. 

There are various brands of orthochromatic plates on the 
market, such as Cranier’s, Carbutt’s, Wuestner’s, and others, 
and, since they tend to maintain the natural relations of light. 
and shade, they are to be reconimended for cloud work, al- 
though there are conditions when an ordinary slow plate may 
be used to good advantage. Before determining upon the 
special plate to use, it is advisable to make a comparative 
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test of those above named, a t  least. The experience thu, 
gained will  be quite valuable and will amply repay one fo 
the expense of the plates. 

Orthochromatic plates necessarily require a little mort 
care in their treatment than ordinary plates, since they arc 
especially sensitive to yellow light of any kind. A dark-roon 
light that is safe for a quick plate of the ordinary kind ma! 
fog an orthochromatic plate. 

&-rme.-It is found that the interposition of a suitablc 
color screen hetween the clouds and the sensitive plate, ii 
order to restrain or suhdue the blue and violet rays, addl 
greatly to the resulting photograph. Various screens havc 
been devised and used with greater or less success. Dr. Rig 
genbach, of Bade, as early as 1888, described R method thai 
gives very good results. He places a black mirror in front o 
the lens, so that the plane of the mirror makes an angle 01 
about 3 3 O  with the axis of the lens, and thus takes advantag( 
of the fact that some of the blue light of the sky is polarized 
in a certain plane and is lost by reflexion, while that from t 
cloud is not. A Nicol prism, or other polarizing apparatus 
also gives good results. 
In my work, however, only glass and liquid screens haw 

been used. The screen first devised was described and figured 
in the Scientific American of March 2, 1895. 

Through the courtesy of Messrs. Munn & Co., editors ahd 
proprietors of that journal, we are able to reproduce the illus. 
trations given herewith. Fig. 1 shows the manner of. attach. 

ing the screen to the lens. There is no objection to placinR 
the screen back of the lens in the dark chamber of the cam- 
era, but it is most convenient to attach it as shown in the 
drawing. 

The second drawing shows the construction of the cell. 
n a' are squares of plate glass, and b is a ring cut from a glass 
tube and ground to render its 
edges parallel and smooth. The 
ring is cemented between the two 
glass plates with balsam of fir 
or other suitable cement. Two 
holes are cut in the ring for the 
introduction of the liquid, one 
a t  the top and another a t  the 
bottom. The second hole serves 
to empty the cell quickly; it is 
not shown in the drawing. A 
piece of cork, e, is used to attach a' b (I 

the screen to the front of the lens. 
The thickness of the screen is 
shown in the drawing, the diameter will of course vary with 
the size and angle of the lens. 

s&$<<\ 

2 

Theoretically the use of a liquid screen, such as described, 
should give a slightly distorted image at  the edges of the 
plate, owing to the varying refractive powers of the different 
media through which the rays of light pass. I n  practice, 
however, the distortion, if any, is so slight as to be imper- 
ceptible to the naked eye. 

The liquid ueed in the cell is a solution of bichromate of 
potash, as recommended by Mons. Angot of the French Mete- 
orological Bureau. It is most convenient to make a 10 per 
cent solution and dilute it until the required density is 
reached. A 2 per cent solution is sufficiently dense to photo- 
graph cumuli and well-lighted clouds when the contrast be- 
tween cloud m d  sky is well marked. For cirrus an 8 per 
cent solution may be used, but there is danger of blurring 
from prolonged exposure if the clouds are moving rapidly. 
For this reason a 5 per cent solution with a quick exposure is 
preferred. The glass color screen, made by Carbutt, is about 
equivalent to a 2 per cent bichroniate.solntion. 

In  preparing the bichromate solution care should be taken 
to see that it is not dense enough to cut off all of the blue 
rays, the absence of blue in the negative gives an unnatural 
blackness to the sky that should be avoided as far as possible. 

Expo~iwe ti?m-As in all photographic work the exposure 
time varies according to the season, the time of day, illumin- 
ation of' the object, the density of the screen used, and other 
:ircumstances. With a Carbutt screen, or one of' equal den- 
aity, and a plate of sensitometer No. 20, an exposure of 18 
seconds stop f. 16 will sGffice for a well-lighted sky a t  noon. 
[t has been my experience, however, that it is best to err on 
the side of over exposure, and trust to the development to 
:orrect the result. 

A short exposure, while giving the necessary detail, does not 
give sufficient contrast between cloud and sky, and it is quite 
Iifficult to bring out the clouds in bold relief in the subse- 
puerit process of printing. Rome workers advocate short ex- 
posure and subsequent intensification, hut the latter process 
is liable to permanently injure the plate and it is better to 
tvoid it. . 

Developmrat.-The developnient of the plate is one of the 
most important steps in the work. 

There does not appear to be a decided advantage in using 
tny one developer in preference to another. Pyro, hydro- 
:hilion, and metol may be used indiscriminately, but i t  is 
?saentia1 that the developer be strong in the reducing agent 
Lnd highly restrained. The following formula, recommended 
3y Mr. L. E. Jewel1 of JoKns Hopkins University, has been 
ised for several years and gives excellent results : 

Hydrochinon. . . . . . . . . . . . . . . . . . .  1 oz. 
Sulphite soda . . . . . . . . . . . . . . . . . .  5 oz. 
Water . . . . . . .  : . . . . . . . . . . . . . . . . .  26 oz. 
Alcohol. 3 drams. 

J 
Carbonate of potassium 1 oz. 

"I 
c 1 Water . . . . . . . . . . . . . . . . . . . . . . . .  .loo oz. 

Yellow prussiate of potash. . . . . . .  1 oz. 
Water . . . . . . . . . . . . . . . . . . . . . . .  .lo0 oz. 
Bromide of potassium. . . . . . . . . . .  1 oz. 

B 1 Water . . . . . . . . . . . . . . . . . . . . . . . .  1ooz. 

. . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . .  

For normal developer take- 
75 CCH. 
12Q ccc. 
12& CCP. 
11 drops B. 

I n  general, the development of a cloud negative may be 
:wried further than a simple landscape negative, and it is 
)ften necessary, especially in the case of the lighter clouds, 
$0 continue the development for some time after the image 
ias apparently vanished from the plate. 
It is important, in order to fix the position or the appar- 
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ent altitude and azimuth of the clouds in the sky, that t 
small stretch of the horizon be included in the view, and thai 
the direction in which the view is taken, and the directior 
from which the clouds are moving, as NE., SW., etc., bc 
noted on the photographic plate before development ; notc 
also whether the view is from before or behind, from the righ 
or the left of the direction from which the cloud is coming 
The entry can be made with an ordinary lead pencil in thc 
corner of the plate. In  fact, the date, stop used, and exposurc 
time should all be noted on the plate for future reference. 

The foregoing has reference solely to the production 01 
single cloud negatives, and may be considered as the first stel 
in the method of ascertaining the height, direction and ratt 
of motion, and internal changes of clouds by the photographic 
process. The full method, however, demands the u ~ e  of twc 
chmeras at either end of a measured base, and other appa 
ratus for reducing the observations. 

METEOROLOGY AND PUBLIC HEALTH. 
By W. F. R. PEILLIPB. M. D., Editor of CLIMATE AND HEALTE. 

The aim of this article will be to show briefly the connec. 
tions between some of the meteorologic elements and public: 
health, and to suggest some uses to which this knowledgc 
may be put. 

Although from time immemorial a belief in atmospheric 
influence upon health appears to have been held, yet real 
contributions to the knowledge of medical climatology datc 
from a communication made to the Royal Society of London 
in 1797 by Dr. William Heberden, Jr., F. R. S., on the “Influ. 
ence of Cold on the Health of the Inhabitants of London,’ 
wherein the author showed that a difference of 20° between 
the mean temperature in London in January, 1796, an exces- 
sively cold month, and January, 1796, an equally mild month, 
caused the deaths in the former to exceed those in the latter 
by 1,352. 

In  1863 Dr. Scoresby-Jackson reported to the Royal’ Society 
of Edinburgh the results of a statistical investigation into 
the influence of weather upon the mortality of eight large 
cities of Scotland for the six years from 1857 to 1S62. The 
most important result of this investigation was to show, 
for Scotland a t  least, that for every diminution of mean 
temperature below 50° F. there was a corresponding increase 
of mortality; but that for mean temperatures above 50° F. a 
diminution was favorable for vitality, a t  least if the tempera- 
ture had been for any length of time above 50°. In  other 
words, mean temperature and mortality from all causes had 
an inverse relationship below 60° F. and a direct relationship 
above 50° F. 

One of the most important contributions to medical cli- 
matology was made to the Scottish Meteorological Society by 
Mr. Buchan and Dr. Mitchell in the conimunication of their 
researches into ;‘The Influence of Weather on Mortality from 
Different Diseases and a t  Different Ages in London.” The 
results of their labors are too extensive to be epitomized hrre, 
but their value may be estimated from the opinion of Dr. B. 
W. Richardson, that “from the researches of these distin- 
guished men we can indeed forecast in this island [Great 
Britain] the course of many diseases with a precision that 
may, to a large degree, be called exact.’) 

The researches of von Pettenkofer in Munich, and of Dr. 
Baker in Michigan, corroborated by those of other investi- 
gators, have established a connection between the depth of 
the water below the soil and the prevalence of typhoid fever. 
It appears that a fall of the subsoil water below its average 
seasonal level is very favorable for the appearance of typhoid 
fever. It is not to be supposed that the simple fluctuation 
of the water is a causative agency, but is suggestive of the 
conditions favoring the development of the typhoid germs. 

The effects of high atmospheric temperature in causing an 
increased mortality from diarrheal diseases, and of a low 

atmospheric temperature in causing a low mortality from 
these diseases, is an established fact that no one can dispute, 
but all attempts to express the diarrheal mortality in a given 
place as a function of the temperature only have failed. 
“The reason,” says Dr. Longstaff, in his Studies in Statistics, 
“i8 probably a simple one, viz: That summer diarrhea 
is a disease very greatly influenced by temperature, but not 
caused by i t  alone; it is rather a communicable zymotic dis- 
ease that thrives best during hot weather,” bearing a direct 
relation to temperature and an inverse one to rainfall. Long- 
st,aff found that, for London, diarrheal diseases became epi- 
demic when the temperature of the water of the Thames 
reached 62O F. 

More than thirty years ago Dr. Henry Bowditch, of Boston, 
from an exhaustive study of the distribution of consumption 
in Massachusetts and elsewhere, showed that a residence upon 
damp soil, whether naturally so, or caused by percolation or 
defective drainage, was most favorable for the development 
of phthisis. 

The statistical work of Dr. Baker of the Michigan State 
Board of Health, has added valuable information to our 
knowledge of some of the conditions under which bronchitis 
and pneumonia become prevalent. Dr. Baker has suggested 
as a probable explanation of the greater tendency to these 
diseases in cold weather, the fact that cold air is necessarily 
dry air, considered with reference to the weight of aqueous 
vapor contained, which when respired is exhaled at a much 
higher temperature. and contains a much greater amount of 
aqueous vapor than when inhaled. This increase in amount 
of vapor in the expired air has been acquired by evaporation 
from the respiratory passages, and is, according to Dr. Baker, 
a chief factor in the causation of inflammatory affections of 
these passages so greatly prevalent during the winter months. 

An  example will illustrate Dr. Bdker’s argument. At 32O 
F. a cubic foot of air can hold only 2.1 grains of water in the 
form of vapor, while a t  98O F. (the temperature of the ex- 
pired air) i t  can hold 18.7 grains, or 16.6 grains more than 
at freezing temperature. This illustration shows exactly 
what takes place whenever we breathe air a t  32O F. 

The following general propositions have been deduced from 
statistical considerations, and have been advanced with more 
Dr less authoritativeness by niany writers on medical cli- 
matology : 

1. A preternaturally dry air, with a high temperature, pre- 
disposes to the development of fevers and intestinal dis- 
orders. 

2. A very nioist atmosphere, accompanied by a low tempera- 
ture, is likely to idl ice  bronchial and rheumatic affections. 

3. I n  summer and autumn the tendency to sickness and 
fleath is chiefly connected with the digestive organs. 

4. I n  summer and autumn a rise of mean temperature 
hove the average increases the number of cases of, and the 
mortality from, diseases of the digestive organs. 

5. A cool and rainy sumnier controls the prevalence and 
Fatality of diarrheal diseases. 

6. Diarrheal diseases become epidemic when the subsoil 
temperature a t  a depth of 4 feet below the siirface reaches 
56O F. for the season. 

Within recent years our knowledge of the causation of dis- 
3ase has undergone a very profound change, and many of the 
Lheories of atmospheric origin and effect have been shown to 
3e untenable as originally propounded. But the change has 
3een rather in the direction of transferrin& the effects of 
ttniospheric agencies from man himself to the bacteria that 
tre now universally recognized as the causes of infectiouR 
liseases. 

In  the future we must study the effects of the diflerent 
neteorologic elements upon these lowly organisms, as well as 
)n man himself. 


